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Abstract

A Yequirement placed upon nuclear power reactor licensess by the U.S. Nuclesr Regulatory Commission (NRC) is that
ictnsees must annualy adjust the estimate of the cost of decommissioning their plants, in doflars of the current year, as
patt of the progéss to provide reasonable assursnce that adequate funds for decommissioning will be available when
¢ded. This rcport, which is revised perjedically, explains the formula that is n;:ceptnbiq to the NRC for determining the
imum decommissioning fund requirements for puclear power pla.n:s The sopress of information used in the formula
identified, aid the values developed for the estimation of radioactive waste bunab’du;gmnn costs, by site and by year,
given. Licensees may use the formula, coefficients, and bur: ‘al/disposition adjustment; factors from this report in their
5t analyses, of they may use adjustment factors at 1sast equal to the approach presented crein.

to this repdirt is the inclusion of an alternative low-level waste (LL W) dispokition opvnn other than direct disposal at
two remnmmg operating LLW burial sites. This new option, which is acceptad as a valid-epproach for consideration by
fnsees, is to chatract with waste vendors to provide for the disposition of LLW generatsd durmg decommiss:opmg

fhis eighth m'lsion of NUREG-1307 contains updatad dxsposal costs for the reference p sunzcd water reactor; (PWR)

iii : . NUREG-1307, Rev. 8
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Foreword

¢
i
33
h

ear power reactor licensees are required, per 10 CFR 50,75, to adjust annually the estimated decommissioning costs of
nuclear facilities in order to ensure adequate funds are aveilable for decommissioning. The regulation references
[EG-1307 as the approprizte sourse for obtaining the adjustment factor for waste burial/disposition costs; this Revision
NUREG-1307 provides the current waste burial costs at the Washington and South Carolina dispasal sites. In
ion, this rovision, for the first time, provides costs for low-level radioactive waste disposition using waste vehdors,.

ees can factor these pumbers into the adjustment formule, as specified in 10 CFR. §0.75(c)(2}, o determine/ the :
ifturmn decommissioning fund requirement for their nuclear facil-*ey ' [

ugh this report is specifically prepared for the use of power reactor licénsees, it can also be a valuable sourcs of

ation for material licensees on current waste burial/disposition costs. After July 1, !9945. access to the Barnwell;

Carolina, facility was limited to Southeast Compact waste generarors. Effective July|z 1995, the schaduled cle
, December 31, 1995, was canceled and access to the Bamwell facility was extended tonasre generators ﬁ'om all States
exdept North Carolina. At the Richland, Washington, facility, disposal rates are detenmined annually besed on was:e :
Bederstor volume projections and a maximum operator revanue set by the Washington Uthities and Trmuporunm‘]
Coftpission. If 1h= total operator revenue i3 excesded in a given year, 8 rebate may be sent!to the Waste gonerator,

It ig important to no:e that there is an additional waste disposal facility that may bensed in dermn spesific cn-cumenccs
by lictnaees. That facility is aperated by Envirocare in Utah and is designed to aceept htg!px{lmne (bulk), low-acgmly.

325 2

-~

HEﬂOﬂ

ms'a

lowtlgvel radioactive waste. However, that facility does not offer the range of disppsal capdpility needed by power reactor
licepisees that the other established disposal sites provide, That facility also does not issue a

te schedule of waste!disppsal
. chatges. For these i'easons, the Eavirocare facility is not included as a reference burial site - th:s repon. ‘
An option now available to ficensces for the disposition of their LLW is to contract with waste vendors to pro ide
thes

ices. Licensees are increasingly recognizing that, generally, waste vendors are mofe affective at Identifying the
lowdst|cost solutions to LLW disposition. This revision of the report provides, for the first time; waste burial/dispasition

edjubtrhent factors for the waste vendor option, in addition to the standard npt!nn of direct disposal at the nvo available
disppsal facilities, ' o P I

H * E H

Lowtlavel radicactive waste disposal costs are an important element in the cost ofdgcmmis:sio:iﬁng anuclear faciﬂ_ty. This
repoit provides the [atest information that was available at time of publication for lisensees t6 use for rnnually adjubting the
estintated cost of decommissioning their nuclear facilities. '

1
H
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ivision of Regulatdry Applications ) {

}Crﬂg. Director
ffice of Nuclear Reégulatory Research
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In 10 CFR 50.75(h}, the U.S. Nuclear Regutatary Corne
ssion (NRC) requires nuctear power plant licensees o
arinually adjuyt the estimate of the cost tin dollars of the
£nt year) of decommissioning their plants, This is just
step of a multi-step process of providing reasonable

s adjustnent factors for the waste burial/disposition
ponent of the decommissioning fund requirement. as
ghired by 10 CFR 50.75(c)(2). This repott also provides
gional adjusunent factors for the labor and energy

A term “adjustrient factor,” as used in this report and in
FR 50.75(c)(2). refers to increases and/or decreases in

gylations are in 1986 dollars. This report is periodically
pdated to reflect changes in waste burial/disposition costs.

stimaling decommissioning cost that is acceptable
RC. The sources of information used in the fermula

hr,jare given in this report. Licensees may use the for-
al the coefficiants. and the burinl/disposition udjust-

ah adjustment rate at lenst equal to the approach pre-
efl herein, -

The formule and its coefficients, together with guidance to
appropriate soucces of data needed, are summarized in

.
'

3019908378630 663 8577 #9

1 Introduction

+ . Chapter 2, Thc Jevelopment of the tormula and its coefli-

3. Prive schedules for Burialfdisposition for {998 are given
in Appendix A for currgntly opecating burial sites and
wagte vendors! The caltulations (& determine the
burial/disposition cost ?ﬂtérs. B,, for sach site and each
vear of evaluatjon are symmarized in Appendm B.

clents, with sample u::ﬁulminns are presented in Chapter

This eighth revision of PllUREG-l.’;D? commnslupdatcd
low-leve] wastd (LLW) l}unal/dnspomo:: costs for the
reference pressurized water renctor (PWR) andlthe refer
ence boiling water rem:tdr (BWR) and the ratios of LLW
burial/disposition costs ol the two remaining burial sites in
Washington and South CF:OIma for the year 1998, In
addition, disposal costs for the reference reactor!rs and ratios
of disposal costs ot the Washington, Nevada. and South
Carolina sites for the years 1986, 1988, 1991, 1?93 1994,
1995, 1996, and 1997 arelprovided for historical purposes.
In nddition to direut dispdsal at the two remaumr*g burial
sites. this report alse. for {he first time. includes the oprion
ot LLW disposition by w%ste vendors,

‘Buirial egst surcharges m dated by the Low-Leyel
Radioactive Waste Policy Amendments Act of 1985
(LLRWPAA,) have been 11 orporatcd into the reyised ratio
tables for the years 1986, 1988, und 1991, and ark provided
in Appendix D. The pro-cﬂsmns in the Agt that mandated
these surchaxgcs expired a} the end of 1992. Thus, the
values of the rotios of disppsa] costs calenlated for the
vears 1993 and later do not inglude the LLRWPAA sur-
charges. . i

*
'

i
i
1
I
[
1
l
i
l
i
1
|
'|

NUREG—IBO'A, Rev. 8
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The elements of decommissioning cost. per 10 CFR
0.75(c)(2), are assigned to three categories: those that are
roportional w labor costs. L,; those that are proportional
energy costs, E.: and those that are proportiona! w burial
osts, B,. The adjusiment of the total decommissioning
St estimate can be expressed by

Umated Cost {Year X) = [1986 S Cost] [A L,
+BE +CB]

ere A, B, and C are the fractions of the total 1986 dollar -
13 that are aitributzble 10 Jabor (0.65), energy (0.13). and

ial (0.22), respectively, and sum 1o 1.0. The factors L,,
E.and B, are deﬁncd by

L | = labor cost adjustment, January of 1986 to January
of Year X

2 enecgy cou adjustment, January of 1986 o J.muarx
of Year X, and .

w
H]

LLW burmlldnsposiuon cost adjustenent, January of
1986 1o January of Year X (i.c.. buriak/disposition

cost in Jarivary of Year X/ burial cost in January of
1986y, °

ees are to evaluate L, and E,_ for the years subse-

guerk to 1986 based on the national producer price Indices,
al consumet price indices, and on local conditions

for algiven site (s2e Chapter 3).

B, s pvaluated byfmalculming the costs of buralfdisposi-
ok af the radioactive wastas from the reference PWR
(Ref. )1) and the reference BWR (Ref. 2) based on the price
schpdles providad by the available burial sites/waste
ve for the yedr of interest, The results of these recal-
culgtions are pr:scmed in Table 2.1, by site and by year.
Preidus issues of this report had considered direct burial
of at an availablc LLW disposal site as the only LLW
disppsition option. ‘This updote includes the additional
LLW disposition option of turning the majorily of {he
-LLW generated during decommissigning over to waste
vengors for disposition. ' The B, values for this opiion are
provided in Thble 2.1 for 1998 (see footnoie (&) ot the
botrdmlof the table). It is left to the licensees o determine

NUREG-1307, Rev. 8

3019908378-630 683 6571 80

2 Summary

whether direvt disposal or disposition using waste vendors
hest reprosents their particular situation,

Toble 2,1 Values of B, as a Function of LLW Burial
Site, Waste Yendor, and Year

Volues of B, (PWR/BWR)

Copstderation of LLRWPﬁrA

L oV

N rehar Py a.l:i
\
Year Wishingtoni evads ou li
H
1998 3165713403 ./ 15.886/13.948""
453815208 o /o 717306568
1997 3V6.2641 | -t 15852138370
1996 2.845/3.2949 oy (2.711110.379
1995 20154878 e g (2,824/10.420
1994 LSURITIP cmf e 11877040
ed e wenf e 65|bz< 7145
1993 200019439 1 ceafeet® {14080
el Cenfee 61533354
1991 LI/ 1B | 133411206 2.494/2,361
1983 123371083 | 1191175 2.00711.831
CT) 1.000/1.000 | 0.857/0.898  1.678/1.561
I .
tble are developed In Ap&endi:c B, with

1) The values presented in
all vaiues normalized to the 1986 Washington (PWR/BWR) values
with no LLRWPAA surchdrges of perialties by dividing the eolcu-
lared! bariof costs for each fitc and year by the Washington siic burial
costz calculated for the yeak 1985, 1

tb) Effective )/1/93, the Washington sitc 1s not accepting waste from
outside the Nonhwest and Rocky Mountain Compacs.

t¢} Nevada site closed (V3192 * 1
{d) Effective 7/1/95, access is 1llow¢d for all starea except Han'h
Carolina.

majority of LLW to waste \*ndqu for disposition is conjidered a
possibilicy.

e Includes S220/ Ml-ct’-reglan dncess fee.
1) inclodes S2U0 in-region adeess fee.

P l
surcharges and penalucs
{which ceased being impoged:on January 1, 19935 is given
in Appendix D for historichl purposes. As noted in thc
footnotes to Table 2.1, the LLW disposal site in cvadn
ceased operation s of Deckmber 31, 1992, and isl therefore

@) Effective with the 1998 update of NUREG- 1307, mmmr awer the

i

. —— et
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q ealuations presented in this chapter ure based on in-
agion presented in NUREG/CR-0130 (Addendum 4)
UREG/CR-0672 (Addendum 3) (Refs. 1, 2), in which
i' mated costs for immediate dismantlement of the
renice PWR and the reference BWR are edjusted to

sagy 1986 doliars, Decomumissioning costs are divided

determine the minimum decommissioning fund
gment in 1998‘ of previous year doliars, That equa-

‘E isposition. A relatively simple equation can be
tonlis

Estimated Cost (Year ) '
w (1986 % C'pst}”(A L.+BE,+CB,)

whetn i
imated Cost [Yeer x)

= estimated Hecommissioning costs
in Year x dollars,

| 1srss $ Cost] |
 estimated decommissioning costs in 1986 dotiars,

iy
1* + fraction of the [1986 § Cost) attributable to la-
bor, materilais, end services (0.65)

B fraction of the [1986 § Cost) atribunble to en-
ergy and ttansportation (0.13)

q 4 fruction ofthe [1986 § Cost] attributable to
wasts burial (0.22)
]

Li = labor, ma:;:ﬁals, and services cost adjustment,
January of 1986 to January of Year x

E| % energy and waste transportation cost adjustment,
Jenuery ofi1986 to January of Year x

BJ = radioactive waste burial/disposition and

surcharge ¢ost adjustment, January of 1986 to
nominally January of Year x (i.e.,

i
1
:
|
1
'
3
1
t

112-22-38 ; 10-16

3018908376630 663 6577 817

3 Development of Cost Adjustment Formula

burial/disposition costin nomirally January of
Year x / burial cost m Jennary of 1986)

= (R, +18)/ (R-tm‘;, 25108

vrhere!

R, = radioactive wasts burial/disposition costs
(excluding surcharges) in Year x dollars

TS, = summation of sm'l'chirgm in Year x dollars
Runs = redloactive waste bupial costs (excluding
. surcharges) in 1986 dollars ul

Y Sine = summation of su.i';lcha;gcs in 1986 doll
: i

Values for L, and E, for yeops gubsequent to 1986 &re to be

based on the national produfcr price indices, natiogal

consumer price indices, andilocal conditions for & given

site, as outlined in Sections 3.1 and 3.2, Thus, the ficensee

can evaluate these parametefs appropriately for a particular

site. The values to be used i determining B, are taken -

from actual cost schedules 2pd from price quotes bl waste

vendors. : '

. ,
Prior to 1993, caleulation ofB, included basic di | sal ¢
costs plus surcharges resulting from the Low-Level
Radioactive Waste Policy Ainenidments Act of 19 :
(LLRWPAA). Surcharges mandated by the LLRWPAA
were applicd to wastes genex!md outside the regional waste
compact in which the LLW turial facility is located, As of
January 1992, surcherges were $40/ft* for wastes |
generated within & compect whith has met the milestones
given in the LLRWPAA towkrd implementing an LILW

 disposal facility in their compect and $120/8° (840

surcharge plus $80/8* penalty) for wastes generated within
a compact which har not mef ths milestones given in the
LLRWPAA toward implementing an LLW disposa] facility
in their compact. After Decc!mbcr 31,1992, no .
LLRWPAA surcharges are agsessed and are therefore no
longer applicable to the caleylation of B,. Values of B, for
1998, and earlicr years, are provided to the licensees via
this report for information purposes only, as described.in
Section 1.3, Lo

i

1

1 | NUREG-1307, Rev. 8
o Rey
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Adjustment Formula

ha major elements of the three components of the

issioning cost estimates for both the reference

and BWR are provided in Table 3.1. Considering the

inties and; contingencies contained within these

bers, and coysidering that the values of the coefficients
¢ PWR andithe BWR ar¢ so similar, the best estimates

eir values aré their averages:

-1 - SR

E-‘

1

A=065 B=0pl3 Ce=02
1
for lToth the PWR. and BWR estimates,

3
341| Labor Adjustment Factors

1 . []

3018908376-630 §63 8577 1812

Thie adjustment factor for labor, L,, can be obtained from
“Monthly Labor Review," published by the U.S. Depart-
ment of Labor. Bureau of Labor Statistics (BLS) (Ref. 4).
Specifically, the approptiat? regiona! data from the table
(currently Table 24) en :1e§ "Employment Cost Index,
Private Nonfann Workei's by Bargaining Statys, Region,
and Area Sizz," submled "Compensation," should be used,
These labor adjustment factors can also be obtained from
BLS databases inade av4ilable on the World Wide Wab
(-ee Appendix € for instuctions), L, should b'f adjusted

27Jm: & base value in Table 24 corresponding ta the |
amounts in the decommrsxonmg rule amendm;nu that are
in Jannary 1936 dollars, | .

I

. 1

Vo . ' i
) ! : 1

L}

; .
i Table3.1 Evluation of the Coefficients A, B, and C in January }986 Dollars
' l

Reference PWR Valyes b Valus
: ! 1935 )
Coefficient [millions) fficient

: . 19868
Cost Caregory (millions)
Labor 17.98¢ §5.12%
Equipment 164 14,030
Bupplies | 3,120
Cattractor-- 12.9%
insurance E 1.0
Containers 10.9¢
Added Staﬁ' 7.5W
hdded Supplies 1.2@
pec. Contractor 0.78W
engineering 7.4W
ost-TMI-badkfits 0.9w
urveillance 031w
ess . ‘ " Ié(l)
Subtotal - 66.67 A=0.64
nergy ' 83w
ransportation 6.0z
nbtotal 14.39 B=0.14
[
urial : 22,489 C=022
otal ‘ 103.54
Ngte: All costs include 1 25% contingensy factor.
(&) Bused on Tabl¢ 3,1, NUREG/CR-0130, Addendum 4, .
) Based on Table 3.1, NUREG/CR-0672, Addendum 3, ¢
() Based on Tabld 5.2, NUREG/CR-0672, Addendum 3.
[d)] Based on Table 6.2, NUREG/CR-0130, Addendum4.
" g
5-1307, Rev? 8 4
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culate a Jabor adjustment factor for a particuler re-

fony, two indices and a scaling factor ere nesded. These
lues are shown in Table 3.2 for each region. The base

i of L, from the BLS data for January 1986 is listed in

2 of Table 3.2. These values are based on an

intiex value of 100 in June 1981 (Base June 1981 = {00),

valne of 100 in June 1989 (Base June 1939 = [00),
values m shown in column 3. To convert between

1946 Refermce | Currens Year (1997)
_ {Base June 1981 | (Bass June 1989w | Sealing
= 100) 100) factor
Nirchosst b 1308 1350 1555
Squ 1277 1346 1441
M]dwest 1250 1369 1409
Wit ' , 130, 1934 1,445

In geeral, L, is calculated for each ragion by multiplying
thej} 7 value (cofumn 3) by the scaling factor (column 4)
angd dividing by the reference value (column 2). For
example, for the Northeast region:
|
s = (135 0)"* 1915 (Gotm 3)

x (1. 555)5-. 1941/Basa 19w (column 4)

+ (130.5)p s 1501 (cOlumn 2)
= 1.609.

1
l

Thi vr.lua of L = f 609 shonld then be used in the equa-
tion acuust ths Iabor cost {10 January 1998 dollars) for
decmymissioning ainuclear power plant located in the
No rogion of‘the U.s,

3.2

The »{Ld ustment fagtbr for energy, E,, can be obtained from
the "Prpducer Price Indexes," published by the U.S. De-
partthent of Labor, Bureau of Labor Statistics (BLS) (Ref.
5). Spseificaily, date from the table (currently Table 6) en-
titleq "Producer Pnaa indexes and Perceat Changes for

nergy Aé‘djustment Factors

r
i
i
1

- !
" The adjustment factor for

3019808378+630 B63 8377 1813

Adjustment Formul®

Commodity Groupings and Individual Items” (PPI) should
be used.

E, is made up of two components, namely, industrial elec-
tric power, P,, and light fuel oil, F,. Hence, E, should be
cbtained using the BLS data in the following equations:
for the reference PWR, [0.58P, + 0.42F,] and for the refer-
ence BWR, [0.54P, + 0.45F,]. These equations are derived
from Table 6.3 of Reference 1 and Table £.3 of R:furencc
. P, should be tken from datz for industrial e!ectnc‘
power {Commodity code P543 in Table 6), and F, should
be taken from data for light ﬁ:el oils (Commodity code
0573 in Table 6), These gnefgy adjustment factdrs can also
be obtained from BLS dathbases made ayailable hn the
World Wide ch (see Appcndut Cfor lnsn-ucno{as)

Aj discussed for L, in Set.tl 3 | above, P, and f, should
be edjusted from a base ue in the BLS tble cdrrespond-
ing 10 the amounts in the ecommissmnmg ruic amend-
ments that are in 3anuary 986 dollars. The base |va.lucs of
P, and F, from the BLS daja for January 1986 m 1142
and 82.0, respectively. Ng regional BLS data for these PPI
commodiry codes are currently available. All PP} velues
are based on & value of 100 for the yeer 1982 (BaLe 1982 =
100). ‘Thus, the values of # and ¥, for Decamber 1997
(latest data available) are ‘ : '
P, = 128.3 (the Decemﬂer 1997 valug) + 114.25
(the Junuary 1986 lvatue) - 1,123

F, = 59.4 (the pecembcl- 1997 value) + 82.0
{the Januu'y 1986 hlua) = 0,724,

The velue of E, for the refdreme PWR is mmm%
E, = [(0.58 x 1123) + (¢.42 x0.724)) =095 '

This value of E, = 0 955 shbuld then be used in the equa-
tion to adjust the energy cojt (jo January 1998 dolfars) for
detommissioning a PWR. orrespondmgly, fora BWR. E,
= (.939, i i i
I

3.3 Waste Bprial %sd'justment Fac::tors
usta buﬁavdisposidoni B, can

be taken directly from data on the appropriste LLW burial
location as given in Table 2.1 of this report.  For gxampls,

;
|

l {  NUREG-1307, Rev. 8
| .

|

|
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Adjustment Formula

B, = 15.886 (in 1998 dollars) for a PWR directly disposing Example 3 (LLW Disposition by Waste Vendors)
il decommissioning LLW at the South Carolina burial site. T

Reactor Type: P

. . Thermal Power Rating: 3400 MW,
4 ' » . Locatonoel Plant: | Northeast Regionof the U5,
3.4 Sample Calculations of Estimated LLW Disposionrference: . Comraetwith Wasts Vendrs
i . LLW Buria! Location: h !
Reactor Decommissioning Costs -, | Lt PurislLooaiofs Souh Crolina ‘

= 5105 million [from |U:_CFR50.75{Q)( 1
i
5w 1609 [fom Tabja3.2)
ion3.2] \

. Buasa Cost (1986 Dollars)
veral samplt: ealeulasions are provided in this section 10 L= ((38.0)°(1588M1
onstrate the use of the decommissioning cost squation
developed above using the eppropriate adjustment tarms of E= 0855 {fom
for Jabor, matsrial, and services, E, for energy end waste B=173 (from T
rtation, and B, for radioactive waste burial/dispos-

o 2.1} Il
it 3 Dollwrs) ) L
(L§O9H0.13)‘(0.955H0. ‘ Y{(7.173))

. = (5105 miltion)*{(0.
: = 5289 million

le 1 (LLW Direct Disposal) K ; i,
i Example 4 (LLWW .Du;jw‘ itlon &y Waste Vendors
Reactor Typs: PWR - ( . - Z )
Thermal Pawer Rating: 3400 MW, Scemacio Descrintion ;
LocationafPlant  Werem Reglonofthe ULS, Rescwor Type: :
LLW Dispostrion Preferenca: Direct Dizposal Thermal Power Racngy | 3400 MW, :
LLW Burial liocation: Washingron Locatlen of Plant dwest Region of the U.5.
: LLW Ditpasidon Prefe : Cantrast with Wadte Yendors
Brea Cott (1986 I?r{ﬂm) = 5105 milllen[from 10 CFX 30.75(cX1)] LLW Burial !.aa:iou: oua} Carelina : .
L= (133.4)‘(1.44.9)!(130.1) = 1436 [fromn Table 3.2) Base Cost (1926 Dollars) | = ' 8135 militan (from 10 C¥R S0.75(cX1)] |
Eb 0955 [fom Section 3.2) L= (1369)°(1409)(1250{ = | 1543 {frem Tablo .2)
3165 [ftém'i‘lhlaz.!] E,= 0939  [fromSectih3d)
rurrgssionmscéct(g?! Dollsy , - - A Pemesa  (RomTamety i
105 milllion)*f{0.65)°( 1. 438 (0. 1 1)*{0.935¥YH0.2)* (3.6 i :
?Iti r:l‘llion Pir.e8% PRI yrOtE. 1) Deocorrmissioning Cost (1998 Dollary) i
—t » {$135 miilion)*{{0.65)(1 343 0. 33)%(D.SISHO2M6.968)]
. . = $359 m(iion i i .
- o . 1
E; :aLgIc 2 (LL??DM: Disposal) ) i
{utiag - - H
Reactor Typs. : PWR ' i
Thermx) Power Rating: 3400 MW, l
Locationaf Plan: ~ Northeast Regionof the U.S. .
LLW Disposltion Preferencs: Direcs Disposal i

LLW Burial Locatlon; South Carolina
o3t {1985 Dolleyy) = $105 million [from 10 CFR 50.75(cX )] ) .
L= KI3SOP(LESSMI05) = 1606  [fromTabled3) : |

E, {from Ssction 3.2) : :

B, [from;Table 2,1] .
toningCost{1 998 Dollar) . :

Di 105 millian)*{(0.65)%(1.6091H0.13)8(0.053)0.22)(15.886)) ; ;

$million - .

|

: . av . i

-1307, Rav. 8 . oot s \
: . ) : |
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LLW Burial/Disposition Prices for the Current Year
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This appendixcontains the price schedules for burial/dis
position of low-levei wastes at the Washingion and South
Carolina sites for the year 1998, Alse provided are vendor
p disposition of LL, W generated by the

ice quotes
bulate the results skown in Appendix B wsed

. de\lfgl;p tha fwaste burlal adjusmment factor, B,, for the
il 8_ l

]
Boginning in 1593, the Northwest Compact imposed on

eligible (Northwest or Rocky Mountain Compact) waste

génerators en #nnusl permit fee bascd on the volume of

anis are included in this analysls for the years 1993 and
ater, !

_|Beginning in 1994, the rate schedule for handling and

ing of heavy objects (greater than 5,000 pounds) at
thy Washington sits was revised to recover additiopal
ane rental costs from the waste generator. In 1996, the

avy object [irnit was raised to 17,500 pounds, A series

hat would minimize the crane surcherge and result in only
a one-time heavy object charge,

fective Januery 1, 1996, the operator of the Washington
e implemented a resuructured rats sghedule based on
ste volume, humber of shipments, number of containers,

cumulative volume and dose rate at the surface of all
tainers disposed. The site avallability charge sppears
ar the botton: of Tables B.1 through B.3.

L
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Appendix A

A:ﬁpeﬁdix A

LLW Burial/Disposition Prices for the Current Year

In 1997, and agein in 1998, the operator of the Washington
site more than tripled rate charges on containers having
surface dose rares in excess of 100 Ry, The overall in-
erease arising from thege two increases is about:j factor of
11, These large increases 4ffect the overall buriai costs for a
BWR teactor more tha:,L for a PWR reactor gince &E: BWR
usually has more highty iradiated components than 2 PWR.

Exhibit A.1 provides the current rate schedule fof the Wash-
ingron LLW disposal sice, pffective May 1, 1998, -

1 R
A2 South Carglina LLW Burial Site
At the South Carolina 5:it=,§.during the period ol Ja:nuary 1,
1993 through June 30, t99_4. the Southeast Comphat im-
posed the eollection of access faes of $220/8t’ from zll

-sligible out-of:region wast generators. Eligible generators

were thosa in compact fegions or unaffiliated states that
were in campliance with the Low-Level Radigactive Waste
Policy Amendments Act of 1985 (LLRWPAA). Large

Waste generators (greuér than 1,500 cubie feef for that
period) were assessed ah agcess fae based on their waste
volume projection for that period. One-sixth of the access
fez was paid in advance on & quarterly. basis, ¢ waste
generators from the Soytheass Compact states paid en acces
fee of ST4/R. [ .

. M 1 .
Access to the South Cada‘iiﬁn site by waste gmima'rs put-

of is also nssessed an annual site availability charge based

Al

side the Southeast Comprct ended June 36, 19b4, with site
closure scheduled for mber 31, 1993, Howaever, effec
tive July 1, 1995, the scheduled closure was cancslad and
access to the Barmwell facitity was extended td all states
except North Carolina. | b

Effective November 1, 1956, the operator of the South
Carolina disposal site imhplemented a restructured waste
disposa! rats schedule, {Thé restructured pricing is based o
weight, dose rate, and clries with a cost incentive toward
higher density packeging. All business after November 1,
1996, will be through ct tt;umer-Speciﬁn conn'q'lcu.

H
1
,

i
K
NUREG-I?O?. Rev. 8
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ffective July ], 1998, the operator of the South Carolina
isposal site imposed a site access fee on users which

aries according to their level of use. Access fees for large
rs (¢.g., utilities with nuclear plants) average about
05,000 per year, The site access fes appears nesr the
ttom of Table B.10 for the South Carolina disposal site.

Ibit A.2 pmvides the current rate schedule for the
uth Caroling LLW disposal site, effective January 1998,

LLW Disposition by Waste
endors ‘:

idly incrmmg fees for disposal of low-level
ioactive wagte has spawned the creation of & niche
et for firtms specializing in the management of LLW,
ingly. licensees of nuciear power plants are
urcing LLW management functions to these waste
dors fornntgotmcd fes (usually $/pound of LLW
processed), Thg degree to which LLW management
funetions are ouuoumd is negotiated on.a case-by-case .
apis. Waste vendon can manage all LLW managemeant
actions fromi time of generation to disposal (including
atkaging, transportation, and volume reduction) or any

pect of thesel functions as desired by the licensee.

vendor determines the most £fficient disposition

process for each wasie stream, which may include sorting

e clean/contaminated streams, recycling where possible,

rokume reduction via the many techniques currently

gorpmercially gvailable, and disposal of the residusl LLW

t the most cost pffective disposal site, The vendor's profit

h the difference’betwsen the price negotiated with the
ensee and the total cost for waste minimization,

¢tling, volume reduction, packaging, transpartation,

ol du:poul The more effective the vendor is at

ization, recyeling, volume reduction, and obtaining

me discounts for packaging, ansportation, and

isposal, the gr:ater will be the profit,

n:ntly. there are approximatsly 10 waste vendors

hetuting in the United States, Clsarly, waste management
sts at auclear gower plants are being reduced through the
of waste vendors: Also, closér attention to LLW

adagement by power plant licensess has resulted in

armat ic reductions of LLW being disposed of at the

? erclal LLW burial sites. Since publication of

ILTREG/CR-0130 and NUREG/CR-0672, the average

REG-1307, Rpv. 8 A2

-Industry for operations
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annual LLW volume disposed of by nuclear power plants
has decreased by an order of magnitude. This volume
reduction has been achteved through a combination of
increased eﬁ‘arrs to minimize the volume of LLW generat
1o begin with 'and incrdased use of waste vendors to reduc
the volume of dtspose# LLW

} )
The trend of tll:.z:ng \yast.o vendors by licensess of
operating nuclear powér plants is also now being observec
at auclear power plant being decomnrissioned. Teble A.1
£~ w4 the disposition destimation for LLW. gaherated
betwesp 1993:and 1997 dm'mg the decommiskioning of th
er §0% of

plant was con!racted to wu;ste vendors for di:;?osition

The decommissioning 2 alyses reported in NUREG!CR
0130 and NUREG/CR-D672 did not consider 1he possible
use of waste vendors given that this market nighe esgsential
did not exist at the time| Sincs the usa of waste vendors he
cleariy becomg an accepted practice by the nuclesr power

and: decommissioning since that
REG-1307 includes an altemnative
that provides for contracting with waste vendors to manage
the disposition of certain portions of LLW generared durin
decomumissioning. Thisinew altemative does dat medify o
alter in any way the basas for the decommissioning fund
requirement specified in 10.CFR 50.75. 1t merely provide:
another burial cost adjustmént factor (B,) that Temw LLv

. |

rasenum've cost for w.,aste vendeor

time, this update of

snrvoyed to develop ]
generic pnce quote for processing two waste s: acti-
vated/contaminnted condrete and cor:mni.natod' metal. The
were asked 10 provide theseiquotes as a price p}:rp«mnd of
waste, or as & range of pfice per pound, based dn the waste
congrete and metal inve tones in NUREG/CR~ 130 and
NUREG/CR-0672. The nce quotes were t0 encompass
complete disposition of these waste streams (& m
generation to disposal) ahd ware to be de\relopqd assuming
the vendor had a contract with a licenset :ngag‘;cdm a lerg
dz:ummissit‘miﬁﬁ project. !

i

Five vendors prcw;ded plce guotes in response tothe
survey, The price quoteq are provided in Table A.2, For
confidentality reasons, the vendors pmvidingihe data ar.
not identifiad, :




SENT BY:TimePlaces Inc.

112-22-88 5 10:23

The vendor prices used to calculate the waste burial/
position cost factors, B, for both PWR and BWR were
$1.50Mb for ac vated!commnmated concrete and $2.00/1b
for conm:mnatkd metal. These were devcloped by taking
e average of the three mid-range values in Table A.2 and
unding the résult up to the next half dollar. In order to
inimize the effect of differences in assumptions in what
e vendors did or did not incjude in their price quotes,

th the low and high price quotes were climinated from
average prite calculation,

analysis assumed that disposition of dry active waste
AW) was cohtracted by waste vendors at the same price
activated/contaminated concrete. All liquid radioactive
and activated metal are dispositioned as assumed in
G/CR-0330 and NUREG/CR-0672 or, in other

rds, they go directly to disposal without further

:?ble Al Dhﬁosition Destination of Yank?e Rowe

PLLWW |

3018908376630 663 6577 1 %20
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processing. The resulting B, will be conservative for the
following reasons;

« the waste-vendor pnccs used are at the upper range of
the price quotes prrwded and :

»  the waste vendor otes included packagmg end trans:
portation pf LLW, whjch are already mclllded in the
labor and onergy cost gloments, mpectwﬁ-ly. of the 10
CFR 30.75 nlgoﬁﬂ?n.!

Also, when utilization ¢f “Irasw vendors Is mor‘r. qnst
effective than direct disposal, the resulting B, will further t

sonservative becsuse at least some of the activated metal
could be dispasitioned ore economically Iugh the

serviceq of  waste vcnqor.é l

I
I

Table A.2 Price Quoted for Waste Vendu{f Services®

v H
T H
t .

(p) Raference: NRC i‘uhlic Document Room (PDR) undet

0-1307, Revigiond

Al

; -+
o LLW Volume LLW Volums Actl : d/Contaminazed ritaminated
LLW Destination &) (% of Total) Vendor nérpte (V1b) Motal (S1b)
wm ' 30,867 a1l Vendor#1 b.35-0.89 8.87-1.50
She ' ]
" Vendor#2 }.$0.- 2.00 1.50-3.00
Ulah Disposal Shd 22360 153 ik
‘ Vendor#3 1.00+ 150 | 50-1.78
Wit Vendors - 92,428 63.3 o -
: Vendar#d 0.24-031 137-170
LiguidLLW ns 03
VEndors Vendos £5 R/ 1.85
al 146,070 100.0 (a) Reference:NRC ruumbo&waom (PDR) undet

NUREG-1307, Revislon3 |

oy
bl
b
1

1
H
|
:
i
i
1

I

|

L |
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Exhibit A.1
us EGOLDAY, INC,

RICTHLAHD, WASHINGTON FACILITY
RADIQASTIVE WASTE DISPOSAL

QISPCOBAL CHARGES
JCHEDULE A, EIGHTH REVISION

Note:  Rawes In this schedule A are subject lo adiustment in dasordance with ta rala adjustment mechanism adopted it the
Commission's sixth nupphmenm order in Docket N2, UR-930610. Thesa retes rellact s third year of 1 three-year prase-in of o
m talad design, in aczonianca with the stipulation accapied by the Commitaion it its fith mgpmqnul ardsr in Dockal No,

18, :

3

A, SOEAVANLABLITY GHARGE . |

ofat tocelved diusing iha year,

1. Rawms :
Block  Block Criterla . Jw\ual Charge per Ganersior
@ Nowdsusantall are} $ 85
t Grustar than 22m but less than of equal 1o 104" and SO mPh S04
2 Grosterthan 10 87 or §0 mAM" butleas than or equbt 10 20 1 3o 100 MARY sl 0 34
3 Groater than 20 1% or 400 MAR/M* bir lesa i or syual 1o 40 41 and 280 mAY , . 739
4 Sraater than 40 Y o7 200 RN Sut lesa than of squal o 80 &Y and 490 MBAY... ..., - 1499
5 ater than $0 N or 400 MAM® But Iess Wan o squal 1o 160 AY and 500 mRAY"._.... ' . 279
8 Giuater than 160 ¥ or 800 MRAY bt bexa than or equalio 320 #* and 1,800 MAM" ., - 8250
7 Glaaler than 320  or 1,500 MAM® but kess than or aqual b 840 A% and 3,200 mARY o 10.081
3 Grmaterthan 840 B o¢ 3,200 mRA" it lass than o equal to 1.260 K and 8,400 muth - 18,208
D Gruater than 3,200 B o 8,400 s/ but last tham o¢ equal 10 2,380 &° and 12,800 mAgh® o 37,205
10 “Griaiar than 2,560 £ or 12,800 MR/ but loss than or squsl £ 5,120 K and 28,600 MAM® wu.ecs T1.098
11 srqmrmms.uun’nrzs,ena mRA® ; e 137,614
* Fer nfdshnnmIhuilamﬂuﬂhydwan.mmhmaylmmmﬂmqmnmmm

|

|

|

Y Examptions ) '

i
13-
H

MIbmhrhlmbbdtﬁrm.lh

mmwwm.ummﬂummm
uvaRability: charps which s preatar than Biock Na, 7, such brokar shidl be placed in the rale biaek which I v prasier 31 [T} Block
Na. 7, ¢ (&) the block which bs twa (2) lewer then whel weuid atharwise agply Bvough anpheation of the bidek erflaria shown sbave,
‘Bmkm'mﬂmmmmwmmwmmmmumhyqumgwmlbmdlew.

3, . PuymsntAmangsments .

: ! Wﬁzlommmm - ' ' . P
lnmnlumldanuuhamhmbb&hemmmmuuudm ectiony providdd by customers priarto
mabeglmngnumahnd-rynr. Formmmmnmdonolmmmwbmmwmm mapmuhmnu

fo biock No. 0) and for thoss tuatomsrs who are inftaly datenmined io a0 o Block A=Z, I arire slta

nvllllblmy for the yaar will ba dus and paysbls a8 of Jenumry 1,  For thoss custemen wive am Mrmwdhhll
mumun.s-a the antire ghe gvaliabliity charge will slso be dus 8nd payable a3 of Jaausry 1, although those fustomens may
make spacia) arvengamanta with the Compary 16 pay he chirgs i squal insiakmania &t D beginning of sach calendar quartar,
Fummnmmmhmnymmmmmmmo-u.mzefmuhewmmmwmmndmumw-
asofthe beolnnlng of aach calandsr manth. Thess Gustomers mity pay in wdvance if thay m :

' b. Raeoneillation . '
The sito aveliasblity chargs la sasca3sd on ihe basia of acius! velume and dosa rate of wasie gatvered suling the cakngar yeur.
Azsazamant; o! additiongi amounts, or Malunas of dveipald amounty, Wil bt Mads as agpropfiale o recontie the infisl
uummmgmwmmmmmmwummum.m,amarmn
; -. Lo
: ! o

1 : LR
: P
!
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) Appendix A
™ Exhibit A.1 (Continued) |
US BCOLOBY, INC. |
SCMEOULE A [Centinued) RICHLAND, WASRINGTON FACILITY REEECTIVE MAY 1,888 |
N RABIOACTIVE WASTE DISPOSAL RATES !
w . 1
1, Volume: $30.60 par eublc foot |
FR Shipment 88,280 pur manifasted shipmant |
a Cantalhen 51,138 per conuiner on qdch manifast, |
A, Bxposura:
. 'Bloek Nu.. . Dose Rata al Cantainar Surface . _ ' Charge par Container
) ! Lesa then of aqual to 200 mRM 3 133
2 Greatar than 200 mRm bl leas than ar equad to 1,000 mR/Mh, 9,350
3 Greater than 1,000 mR/h byt less than ar equal ia 10,000 mRM, —r e
4 Grasterthan 10,000 mith dut legs ihen or agual 10 100,000 MAM...ccesmsrisssscsemssmes 58,500 |
3 Grasies than 100,000 mR/M ps0.000 |
EXTRADRDINANY VOLLMES
Wasts dNpments qualifying as sn “sxtteordinary volums' under RCW 81.108.02003) wre charged & Tlla aqual tn 31.5% of tha
velume disposal rate.

uum;ﬂummmmmm
The wlum disponal ratu spplicaliie 1o wasta from the dacommbssloning of nuclenr genarating unity

ba B0% of {hosa sel forth
:lnn ey , howevar, thet suen wiste must sxtsly the quantty rquiremanty for "sxtraciuinary * undar ROW

- SCHEOULE B - ; :
i Surgharges and Cthar Special Charges ’ ‘1
: Third Revisien i i
i ‘ : |
. 722 & banier . “$7,006.00 sagh ! |
K 84°x B harrier $,622.00 each | =

BURCHARGE FOR HEAVY 0BJECTS

mmmylhweﬂhdmwhw.ndanmBMmd, pm-mmmuzsmpwm end diapesing
. of cbjects of packiges weighing mars than Seventesn Wiveand fve hurdnid (17,500) pounds,

: SCHEDULEC - :
LT Tex and Fen Rider .

o . . Tanth Revislon .
mmmmwwhmuwlmluwwmmdmxmwrmﬁurmmuudon
votmu‘gmlmmhuhwﬂmuwmwusswm as Rated balow:

: . Petpetusi Care and Maintenancs Feas,.—..ommnn $1.75 par cubic foct :

17 Husiosss & Qeoupation Tax 3.3% of ratas and chavges
Sha Survellance Fee 34.00 par cuble oot .
. Burcharge (RCW 43.200.233) $5.50 per auble fngt :
;.  Commission Regulstory Fes 1.0% of rates ned chorges :
% ' '
- anch

! _ AS : { NUREG-1307,Rev. 8
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Exhibit A.2

é Chem-Nuciaar Systems, L.L.C.

Bamwall Low-Level Radioactive Waste Management Dlsposa! Facility
C Pricing Schedule
: Example !

All radwaste material shall be packaged in accordan:. ~1h Departmant of Ttansponaunn and
Nuelsar Regulatory Commission Reguiations in Title 49 and Title 10 of the Code of Federal
Regulations, Chem-Nuclear Systams, L.LC.'s Nuciear Ragulatory Cermssuén and South
Caroliha Radioactiva Material Licensas, Chem-Nuclear Systems, LL.C.'s Bavaell Slte
D:sposa! Criteria, and amendments thereto:

) i. : [
1. - DISPQSAL M § {not including surcherpeg): i

"A.  Standard and Special Nuclear Material (SN) waste:

aat . Welght ‘ l Rate
. a) Greaterthan 120 bam’ Upon Request
3 b) Grester than 75 [bs.t and less than 120 s/ - $| 4.40 perpound
dansity :

c) Greaterthan €0 Ibs./ M and less ﬂ‘mrﬂs lbs./e densﬂy § 5 40 per pound
- d) Greater than 45 fos. /1t and less than BD 1bs.m’ danslty $ ‘? 00 pet pound

21 @) Lessthan 45 byt ‘ s TGOparpaund
i times
' the,ratla of 48 lbe/t?®
i divided
! ' ] h)’ pldtago dansity
"2, Milicurie Charge $ | .20 permilicurie
B. Blologlcal Waste 5 10 par pound, In |
! addition ahove rates
C. Utility Spacific Base Disposal Charges To be determined Upon
- (besed on submlaglon of LLRW Profile Sheets) Evaluation of Spacific
) ' ’ l"._lﬂlity Waste Quantity/
ype ;

‘ .q-
;m_ R —
' Bettells, Pacific Northwest National Laboratory
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; Achndix A
7 Exhibit A.2 (Continued) 1
i i
Chem-Nuciear szatarns. LLC, i l
' - 5 : T !

1

Note 1: Maximum Milficurie Charge ia $120,000.00 par shipment.

Nota 2: The minimum charge per shipment, excluding
surcharges and spacific other charges, it $1,000.00. -

Note 3; Base disposal charga includeas:

2. EXJE RE FU included in Ratas

3, CARQLINA LOW-LEV ol ]
Te Dl TAX: _ Includaﬁl in Ratas

4.  SITE STABILIZATION AND CL FUND:
A . . )

AII waste disposad . Included in Rates
i
[N
[

5. JECHNOLOGY CHARGE:' .

Fbj_r all waste In "A” vauits. Inciuded|in Rates
1

6.  SURCHARGES:
A.: Doss Rate Surcharge )
t Dose Level Muttiplier of Base Weight
P e

0

200 mR/hr
: 1RMr
" *>2RMr
-t *3RMr
i >4R/hr

i >5R/Mr

b =10RMhr

i =25RMhr

| ) >50R/Mr

:

SO0RMr

=
k-]
[+]
b= |
2
2
[=

B. :,Items whizh do not conform to ans of the above
; ‘emtagories _

i , . -2-

[

Battelle, Pacific Northwest Nationa) Laboratory. '
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Appendix A

" Exhibit A.2 (Continued)

é Chem-Nuclear Systems, L.LC. -

C. imadizted Hardware Chargas

Far Shipmeant $ 30,000.00

D. Irradiated Cask-Handling Fee included in item 6.c.

E. Speciaf Nuclear Material Surcharge Upon Raquast

i
7. MISCELLANEQUS: |
. 1
A.  Transport vehicles with additional shielding featuras may be subject to an
additional handfing fee which will ba provided upon request, | |

B. Dacontamination services, if required: $150.00 per man hour, plus éuppfies at
current Chem-Nuclesr rate, |

G. . Customers may be charged for ail apecial services as described rn t'ha Bamws(l
Site Disposal Critera. i

Terms of paymant are NET 30 DAYS upen presentatianiof invaices.. A per-month
sarvice charge of one and half percentage (1&1/2%) shall be levied pn accounts
naot pald within 30 days. ® ] E

E Company purchase orders or a written jetter of authorization in fojm and

- substance accgpiable to Chermn-Nuciear shall be received bafore tecaipt of
radioactive waste matarial at the Barmwall D!aggsal Stta gnd shailirefar to Chem-
Nuglear's Radioactive Material Licensas, the Bamwell Site Disposal ﬁ‘:rltaria, and

subsaquent changes thereto,

R

: i1

1 All shipmaents shall racelve a Chem-Nuclear shipmant Idenuﬁmﬁa!\ number and
ii conform to the Prior Notification Plan, !

H

i

|

i

7o
G. Class B/C wasle recaived with chelating agents, which require saparation in the
: ftrench, may be subject 1o & surchargs if Stable Class A waste Is n?t mvailable for
usa in achlaving tha required separation from other wastes. L
H; " Material dellvered for disposal by Company, from procassing of the materal ata -
third party site, may be crwdited towards the quantity of either C hy ar the
procassar, but nat both. As the griginal generator is ultimately resgonsible for
. waste disposition, CNSI will ablde by the original waste-ganarator'y dirgction,
i Material deliverad directly from a generator's site will be cradit to that generator's
I gccount. e
a i
i ' ' ' E .
I i i
i -3- b
o) I ' o
i Battalie, Pacific Northweat National Laboratory o
s * l .
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